Despite the advances in the techniques for researching arboreal small mammals, detailed ecological data, such as habitat use patterns, are practically nonexistent for many species. Using 150 live-traps installed on the ground, understory (1.0-5.0m) and canopy (>5.0m) we investigated patterns of arboreal and terrestrial space use by small mammals in an Araucaria Forest in southern Brazil (29º29'08''S; 50º12'26''W). We also measured 19 microhabitat variables that could potentially influence the abundance of such mammals on each trap station. The results indicated that Akodon montensis and A. serrensis were mainly terrestrial. Delomys dorsalis was also terrestrial, but it also used understory (17.24% of captures). Juliomys sp. and Gracilinanus microtarsus were the most arboreal small mammals recorded. A. montensis was associated with dense vegetation, while A. serrensis selected positively opened areas. Juliomys sp. and G. microtarsus were associated to microhabitat variables related to the access and movement within the canopy. Moreover, bromeliads on arboreal layer were an important factor for these two arboreal species. This is the first study to report microhabitat associations by Juliomys sp. and A. serrensis, and we demonstrated that vertical stratification and microhabitat use were both synergic mechanisms to determine habitat use by small mammals on the Araucaria Forest of southern Brazil.
INTRODUCTION
Similar species that coexist spatially frequently show differences on their feeding strategies, habitat use, or patterns of time use allowing the resource partitioning (Schoener 1974) . For the Neotropical non-volant small mammals, studies have indicated different mechanisms of species segregation, especially on diet (Leite et al. 1996) , daily activity Baumgarten 1995, Graipel et al. 2003) and space use (Leite et al. 1996 , Busch et al. 2001 . These mammals occupy a wide variety of habitats with different characteristics, both on the ground and in the upper strata of the forest, and studies have demonstrated that the arboreal layers exhibit a unique and diverse small mammal fauna (e.g. Cunha and Vieira 2002 , Graipel 2003 , Grelle 2003 , Vieira and Monteiro-Filho 2003 , Graipel et al. 2006 . Approximately 62% of the marsupials and http://dx.doi.org/10.1590/0001-3765201420130063
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MAURY S.L. ABREU and LARISSA R. DE OLIVEIRA small rodents (family Cricetidae) in Brazil have arboreal or scansorial habits (Paglia et al. 2012) . The use of arboreal layers increases the area that could be occupied by the animals (Leite et al. 1996, Cunha and , providing resources that are not available on the ground (Rader and Krockenberg 2006) and reducing predation by terrestrial predators (Abreu et al. 2010) . Despite the advances in the techniques for arboreal survey (e.g. Graipel 2003 , Delciellos et al. 2006 , detailed ecological data, like habitat use patterns, are practically nonexistent for many species (Kays and Allison 2001) . In general, the rodents from the Tribe Akotontini are more common on the ground, while those from the Tribes Oryzomyini and Thomasomyini frequently present a generalist or arboreal habit (e.g. Graipel 2003 , Vieira and Monteiro-Filho 2003 , Grelle 2003 , Lambert et al. 2005 , Graipel et al. 2006 , Cademartori et al. 2008 , Hannibal and Cáceres 2010 . With exception of the semi-aquatic marsupial Chironectes minimus, the terrestrial malsupials Lutreolina crassicaudata, Metachirus nudicaudatus and the species of the genus Monodelphis, all the marsupials on the Brazilian territory present scansorial or arboreal habits (e.g. Graipel 2003 , Grelle 2003 , Vieira and Monteiro-Filho 2003 , Lambert et al. 2005 , Graipel et al. 2006 , Hannibal and Cáceres 2010 , Paglia et al. 2012 ). Vieira and Monteiro-Filho (2005) suggested that similar-sized species tend to differ in their patterns of vertical utilization of habitat, except for the Akodontini rodents. Similar pattern was also suggested by Charles-Dominique et al. (1981) in French Guiana.
In addition to vertical stratification, microhabitats use also explains space use and distribution of the small mammal species in the Neotropical forests (e.g. Murúa and González 1982 , Lacher Jr and Alho 1989 , Püttker et al. 2008 , Dinucci et al. 2008 , Naxara et al. 2009 , Lima et al. 2010 , Sponchiado et al. 2012 ). These studies searched for associations between species occurrence and the vegetation structure, which could be related to resource availability, predation risk and other important aspects of the ecology of small mammals. Differences between species related to microhabitat use can potentially reduce interspecific encounters, decreasing the effect of competition and facilitating coexistence of small mammals (e.g. Dalmagro and Vieira 2005) . The majority of the studies on microhabitat associations by these mammals are restricted to terrestrial or scansorial species, with little information about arboreal species.
In a mosaic of swamp and upland forests in French Guiana, Adler et al. (2012) showed that the arboreal rodent Oecomys rutilus was associated with lianas, while the arboreal marsupial Micoureus demerarae was associated to the number of logs. In the Araucaria Forest of southern Brazil, Cademartori et al. (2008) found positive correlation between the captures in the arboreal layers and the canopy cover, but they did not analyze the species individually. For others Neotropical small mammal species ecological data is limited. For example, the rodents of the genus Juliomys are considered highly arboreal (Vieira and Monteiro-Filho 2003 , Prevedello et al. 2008 , Cademartori et al. 2008 ), but detailed information about their ecology, like microhabitat use, are very scarce.
The Araucaria Forest (Ombrophilous Mixed Forest) of southern Brazil is a subtropical forest type included in the domain of the Brazilian Atlantic Forest. It originally occupied about 200,000 km² of the Brazilian territory, but it was reduced to only 2 to 5% of its original area (Mähler Junior and Larocca 2009) . The Araucaria Forest is characterized by the presence of Araucaria angustifolia, typical species of the Ombrophilous Mixed Forest, being considered an important food resource for small mammals (Iob and Vieira 2008) . There are no mammalian species exclusively recorded to the USE OF SPACE BY SMALL MAMMALS IN SOUTHERN BRAZIL Araucaria Forest, but by adding components of the southeastern Atlantic Forest and species with most austral distribution, the Araucaria Forest has an unique mammalian fauna, with at least 20 species of didelphid marsupials and 27 species of small rodents (family Cricetidae). There is also strong evidences of the occurrence of species that have not been formally described by science, including rodents from the genera Juliomys, Scapteromys and Deltamys . Little information was published on the patterns of habitat use by small mammals in the Araucaria Forest. Cademartori et al. (2008) were the only ones to study vertical stratification of small mammals in these forests. They found that Akodontini rodents (Akodon montensis and Brucepattersonius iheringi) occurred on the ground, and the Oryzomini rodents (Oligoryzomys nigripes and Sooretamys angouya) used arboreal and terrestrial layers. In relation to the microhabitat use, the study of Dalmagro and Vieira (2005) was the only one held in the Araucaria Forest of southern Brazil.
In this paper, we investigated the patterns of the use of arboreal and terrestrial space by non-volant small mammals in an Araucaria Forest of southern Brazil. With this, we addressed the following questions: (i) How do the species segregate in relation to vertical stratification? (ii) Which microhabitat variables are most important to determine the occurrence of the most abundant species?
MATERIALS AND METHODS

STUDY AREA
We conducted our research in the Center for Research and Nature Conservation Pró-Mata ("Centro de Pesquisas e Conservação da Natureza" Pró-Mata), a private preservation area that covers about 4500 ha in the northeastern of the state of Rio Grande do Sul, Brazil (29°29'08'' S; 50°12'26'' W) (Fig. 1) x 12.5 cm x 37 cm, and small, 9 cm x 9.5 cm x 23 cm) and Tomahawk ® live-traps (large, 14 cm x 14 cm x 33 cm, and small sizes, 11 cm x 10 cm x 23 cm). Each trap was baited with one of the following types of bait: a mixture of mashed banana, corn meal, commercial cod-liver oil, and vanilla essence, or small pieces of cubed bacon. We used these two different types of bait expecting to increase the number of species attracted. The different trap types, trap sizes and bait types were equally distributed among the layers (see below), and randomly along the grid. We established a sampling grid of 3.24 ha with 100 trap stations (10 x 10 configuration), 20 m distant from each other. During each sampling session we placed 50 traps on the ground, 50 in the understory and 50 in the canopy (using suspended platforms, as proposed by Vieira and Monteiro-Filho (2003) on randomly selected trap stations. For our study, we considered the understory as the space between 1 m and 5 m high, and as the canopy all the space above 5 m high. The majority of canopy traps (70%) were between 8 and 10 m height, with the highest at 12 m and the lowest at 6 m. MAURY S.L. ABREU and LARISSA R. DE OLIVEIRA All animals captured were identified up to the species level (with exception of Juliomys sp., and a juvenile rodent) based on external morphology, marked with ear-tags (National Band and Tag Co, Newport, KY, USA) and released in the same trap station following the recommendations of the American Society of Mammalogists (Sikes et al. 2011) , (capture and collection authorization, SISBIO number 23791-1). At least one speci men of each species was collected and deposited in the Mammal's Collection of "Universidade Luterana do Brasil" (Ulbra), Canoas, state of Rio Grande do Sul, Brazil. Every time that a small mammal was captured, we moved the trap to another station that had no trap during the sampling session. This procedure was adopted for traps in the three layers, but always keeping in the same layer (for example, a trap in the canopy was always moved to the canopy of another trap station). We did this in order to reduce individual recaptures and to increase the number of trap stations sampled during each sampling session Monteiro-Filho 2003, Dalmagro and . All trap stations with canopy above 6 m had a platform to canopy survey (totaling 95 trap stations).
MICROHABITAT VARIABLES
To verify species associations with microhabitat we measured 19 microhabitat variables that could potentially influence the spatial distribution of small mammals. In this sense, in the field, each trap station was divided in four quadrants of 25 m 2 and, in each (2002) with some modifications with regards to the square size. We were positioned approximately in the center of each quadrants with the square wooden frame oriented to the opposite direction of the trap station. For the canopy cover (CAC) we used four digital photo graphic images of the canopy (one from each quadrant) transformed to a white and black image, and we used the Gap Light Analyser program (Frazer et al. 1999) to verify the proportions of black pixels (no light penetration) in relation to white pixels (light penetration). The litter depth was measured with a wooden stick graduated to each centimeter (Dalmagro and Vieira 2005) .
We also measured the following microhabitat variables considering all the area formed by the four quadrants, only during the summer ( Although these variables had been measured only during the summer, they showed no outstanding variability during the study.
DATA ANALYSES
To verify selectivity in the use of ground, understory and canopy by each species, we compared the observed number of captures with the expected number of captures for each layer, based on the effective trapping effort for each layer Monteiro-Filho 2003, Rader and Krockenberger 2006) . Our null hypothesis was that if the small mammals do not select the layer, they should be captured equally in proportion to the trapping effort for each layer. For the species with at least 10 captures during the study, we used the chi-square test to verify significant differences between the observed and the expected captures. For species with less than 10 captures, but at least 5 captures, we pooled the canopy and understory captures and used a Fisher's exact test to compare terrestrial versus arboreal habit. No statistical tests were performed for species with less than 5 captures during the study (including recaptures).
Specifically for Gracilinanus microtarsus we also tested terrestrial versus arboreal captures to verify arboreal habit using Fisher's exact test. For this analysis, we pooled the understory and canopy captures for this species. We also used the Fisher's exact test to verify positive selection for understory or canopy by Juliomys sp. In this case, we removed the ground captures from the analysis. For the other species, we did not make additional tests due to low captures on the arboreal layers.
To verify the microhabitat association, we considered two periods. The first one with the pooled data from the summer and autumn sessions, and the second with pooled data from the winter and spring sessions. Each trap station from the two periods was considered a sampling unit (resulting in 200 sampling units). The variables related to abundance (SHE, BR1, BR2, BR3, NT1, NT2, NT3 and NT4) were transformed as density by square meter (Cerqueira and Freitas 1999). Numeric variables not related to abundance (LDP, T03 e T10) were transformed in the arithmetic mean of the four quadrants for each trap station (Dalmagro and Vieira 2005) . For the variables T03 and T10, all quadrants with no value (no tree of that category in the quadrant) were replaced by 5 m. We had to do this because these variables represent the spatial dispersion of the trees, and a missing value would disregard the fact that there is no tree of that category on the quadrant. Variables expressed in percentages (%PC, %LG, %US, OB1, OB2, OB3 and CAC) were transformed using arcsine transformation, and after that, we calculated the arithmetic mean of the four quadrants (Zar 1996 ). We did not perform these transformations in the canopy height variable (CAH), and we used the species abundance on each trap station as an index of trap station use. For data independence we used only the first capture of each individual on the analysis of microhabitat association.
We also built a correlation matrix in order to verify inter-correlation between microhabitat variables. The variables %LG, OB2 and NT1 were discarded of the analysis a priori because they were strongly correlated to other variables (r > 0.5 or r < -0.5). We used only species with at least 5 individuals captured in the analyses. Since the ordination analyzes uses distance measures (Hair Jr et al. 2010) , all the trap stations with none small mammal captured were removed.
To reduce the factors to describe the vegetation structure, we used an ordination multivariate analysis, using two matrixes data, one with the small mammals' abundance and another with the microhabitat variables. Detrended correspondence analysis (DCA) of the species and vegetation structure was used to determine whether linear or unimodal ordination methods should be applied (Lepš and Šmilauer 1999) . Based on the results obtained in this exploratory analysis, we choose to use a linear method.
We used a redundancy analysis, a constrained ordination method, to verify association between the two matrixes. This analysis combines a regression analysis with a principal components analysis (Borcard et al. 2011) , and is based on a biological matrix (small mammals abundance) and an abiotic matrix (microhabitat variables) (Legendre and Legendre 1998). All the data were transformed by log 10 +1 for normalization. To verify the significance of the ordination axes, we made 1000 random permutations. In order to quantify the associations between the microhabitat variables and the ordination axes we used Pearson linear correlations.
All the analyses were conducted using the program Project R 2.13.1 (© 2011 The R Foundation for Statistical Computing) with the vegan package (Oksanen et al. 2011) .
RESULTS
Due to the failure of some traps, our effort was different among layers: 843 trap-nights on the ground, 1090 trap-nights in the understory, and 1114 trap-nights in the canopy. Trapping success also differed among layers (9.85% on the ground, 3.39% in the understory, and 2.51% in the canopy). We recorded 103 individuals belonging to eight rodent and two marsupial species, with 72 individuals on the ground, 29 individuals in the understory, and 24 individuals in the canopy (Table I ).
All captures of Akodon serrensis (χ 2 = 11.33, d.f. = 2, P = 0.003) and Monodelphis dimidiata (Fisher test, P = 0.04) occurred on the ground, while A. montensis presented two captures in the understory, but it was a significantly terrestrial rodent (χ 2 = 29.85, d.f. = 2, P < 0.0001). The rodent Delomys dorsalis also showed a terrestrial behavior (χ 2 = 20.45, d.f. = 2, P < 0.0001), but it used the understory frequently (17.24% of the captures occurred in the understory). The rodents Oligoryzomys flavescens (Fisher test, P = 1.0) and Sooretamys angouya (Fisher test, P = 0.59) presented a generalist utilization of the vertical habitat.
On the other hand, the rodent Juliomys sp. was captured only in the upper layers, presenting a totally arboreal behavior (χ 2 = 7.73, d.f. = 2, P = 0.02). We found no selection by the canopy or understory (Fisher test, P = 0.29) for this species. The marsupial Gracilinanus microtarsus demonstrated no significant association with the USE OF SPACE BY SMALL MAMMALS IN SOUTHERN BRAZIL three layers (χ 2 = 5.27, d.f. = 2, P = 0.07), but was present in the upper layers more frequently than on the ground (Fisher test, P = 0.04).
The rodent Thaptomys nigrita was also recorded only on the ground. The rodent O. nigripes was captured on the ground and in the understory, and an unidentified pup of Oligoryzomys sp. was recorded on the ground. These small mammals' species had less than 5 captures, so, we did not analyze their layer selection.
The redundancy analysis produced eight ordination axes, and the first two accounted for 55.24% of the variance (RDA1 = 29.27%; RDA2= 25.97%, F = 1.28, P = 0.04). The first ordination axis represented the density and dispersion of the small trees. Great values to this axis represented areas with abundant and closest small trees. Also, this axis was related to low bromeliad abundance below 1 m, and a high abundance above 5 m (Table II) . The second axis was positively asso ciated to vegetation density on the ground and the canopy cover. Greater values to the second axis represented areas with dense ground vegetation, greater number of large tree, but with an undeveloped canopy cover (Table II) . These large trees were also spaced, which contributed to lower canopy cover. The results indicated that the majority of the small mammals' species was influenced by different microhabitat variables (Fig. 2) The presence of A. serrensis was influenced mainly by bromeliad abundance in the understory (BR2) and by percentage of uncovered soil (%US). The plant cover (%PC) exercised a negative influence, as well as the horizontal obstruction on the ground (OB1), and the litter depth (LDP). Overall, this species selected positively opened areas, with little ground vegetation. On the opposite direction, A. montensis showed positive association with the plant cover (%PC) and negative with uncovered soil (%UC). Canopy height (CAH) and cover (CAC) influenced this rodent negatively, while horizontal obstruction on the ground (OB1) had a positive influence on the microhabitat use by A. montensis. These results indicated that A. montensis selected positively areas with dense vegetation, with a welldeveloped understory cover.
The scansorial rodent D. dorsalis showed positive association to the major distance of the small trees (T03) and negative association with the major distance of the large trees (T10). Canopy height (CAH) had a weak positive influence, while density of small trees (NT2) had a negative influence. There was a positive association with the bromeliad density on the ground (BR1). D. dorsalis was associated with regions where the large trees are close to each other, with a well-developed canopy.
Juliomys sp. presented positive association with bromeliad density in the understory (BR2) and the percentage of uncovered soil (%US). However, the canopy height (CAH) and canopy cover (CAC) also demonstrated a positive influence on the microhabitat use for this rodent. The dispersion of small and large trees (T03 and T10) had negative influence, while number of small trees (NT2) had a positive influence. Juliomys sp. selected positively areas with a well-developed canopy and with large density of small trees.
The arboreal marsupial G. microtarsus showed positive association with bromeliad density in the canopy (BR3), density of trees with d.b.h. lesser than 20 cm (NT2) and uncovered soil (%US). Canopy height (CAH) and cover (CAC) had positive, although lesser, influence on the microhabitat use by this marsupial. The small tree dispersion (T03) was also important. In this sense, our results suggested that this marsupial selected positively regions with higher density and less dispersed small trees, with a well-developed canopy.
The generalist rodent O. flavescens was influenced mainly by canopy cover (CAC), canopy height (CAH) and bromeliad density in the understory (BR2). The percentage of plant cover 
DISCUSSION
In this study we verified differences on the vertical space use among some small mammals from the Araucaria Forest of southern Brazil. We also found significant differences in the microhabitat association among species, especially between the ones that use the same layers.
The Akodontini rodents registered in the area (A. montensis, A. serrensis and T. nigrita) were primarily or totally terrestrials. These rodents present morphological features that favor the exploration of ground layer, like short tails, dark hairs, thinner and longer feet and no marked differentiation between dorsal and ventral hairs (Emmons and Feer 1997, Camargo et al. 2012 ). Although we had found A. montensis in the understory, these captures occurred on traps installed on fallen logs or locations connected to the ground. Vieira and MonteiroFilho (2003) found A. serrensis in the understory also atop fallen logs, and P.T. Sarti (unpublished data) recorded A. montensis and A. paranaensis in the arboreal layer in situations with same type of facilitation. These facts suggest that some Akodontini rodents may use the stratum closest to the ground casually, when there is some structure to facilitate their displacements. Moreover, Camargo et al. (2012) suggested that patterns of vertical space use in sigmodontine rodents were not subject to major phylogenetic constraints, but to morphology tracks, like footprint shape.
Our results indicated a contrasting selection of habitat characteristics between the two Akodon species studied. In the Pampas Biome of southern Brazil, Sponchiado et al. (2012) also found differences in microhabitat use between Akodon reigi and Akodon azarae. These micro-scale differences result from a differentiation on the habitat portion used by these species, and can favor the coexistence of these phylogenetically close rodents that occurred mainly on the ground layer. In our study A. montensis was related to areas with great ground vegetation and litter depth, while A. serrensis was associated with opened portions of the forest.
The association found between the abundance of A. montensis and areas with great vegetation density on the ground can be related to access to food resource. Areas with great plant biomass on the ground tend to have greater invertebrate abundance (Heck Jr and Wetstone 1977) , which is one of the main preys of this rodent species (Talamoni et al. 2008) . The protection against terrestrial and aerial predators can also be an important factor, since the horizontal obstruction close to ground level provides vegetation cover. On a pampean agro-ecosystem of Argentina, Busch et al. (2001) suggested that the association between A. azarae and the Baccharis sp. shrubs can be related to the fact that these plant species offer cover and reduce predation risk, mainly by aerial predators.
In our study, A. montensis was negatively influenced by the canopy cover, corroborating the results found by Püttker et al. (2008) on the southeastern Brazilian Atlantic Forest. On the other hand, in another area of Araucaria Forest in southern Brazil, Dalmagro and Vieira (2005) found a positive influence of the canopy cover on the microhabitat use by A. montensis, contradicting our results. However, the fragment area studied by Dalmagro and Vieira (2005) was characterized by a poorly developed understory. The absence of a consistent plant cover on the ground could modify the microhabitat association in this area studied by Dalmagro and Vieira (2005) , forcing this rodent to use areas with a well-developed canopy cover. This suggests that differences on the vegetation structure between areas can lead to differences in microhabitat association.
The association with opened area found for A. serrensis can be due to the fact that stems and shrubs interfere in the movement of these strictly terrestrial rodents. The noise produced by the movement in a dense area can reveal the presence of the animal to predators, making the rodent more susceptible to predation (Simonetti 1989) . On the other hand, areas with lesser plant cover tend to not provide adequate shelter and protection. It's possible that the dark hair color of A. serrensis offers a defensive strategy for this rodent. In an artificial experiment, Simonetti (1989) reported that rodents of the genus Akodon frequently present a "freezing" behavior when they felt the silhouette of a potential predator. In this sense, this rodent species can use the dark color as a camouflage, standing unmoved on an area with little vegetation that tends to also be dark.
On the Pró-Mata area the rodent D. dorsalis selected positively areas with great distance between small trees (d.b.h. from 3 cm to 10 cm) and short distances between large trees (d.b.h. upper than 10 cm). Dalmagro and Vieira (2005) found this rodent species associated to a close distance of the nearest tree (except A. angustifolia) on the Araucaria Forest. These authors suggested that this can be due to fruit availability on the ground. The association that we found in Pró-Mata can also be related to the access of the understory, frequently used by this scansorial rodent. The captures of D. dorsalis in the understory usually occurred on large trees and logs. The use of understory can be a strategy of predation escape (e.g. Abreu et al. 2010) .
The microhabitat variables related to canopy were very important to the arboreal rodent Juliomys sp. The association between this rodent and the great density and closest trees and shrubs is possibly related to the access and movement on the arboreal layers. Cunha and Vieira (2002) showed that stems with lesser diameter were the most used for arboreal locomotion by didelphid marsupials in southeastern Brazil. According to these authors, the small mammals tended to distribute their body mass on different stems, with each member and the prehensile tail holding different supports. Furthermore, the fact that these trees and shrubs are close to each other can favor the connectivity between them and develop structures that facilitate arboreal movements, making the habitat more vertically complex (Rader and Krockenberger 2006) .
The variable associations found for G. microtarsus are also, probably, related to arboreal access and movement. The weak association between this marsupial and the canopy height can be related to a positive selection of the understory. This intermediate portion of vertical habitat can provide protection against terrestrial and aerial predators (e.g. Sushma and Singh 2006) . Although we found G. microtarsus in all the layers analyzed, the majority of captures occurred in the understory, followed by canopy.
We detected an association between the abundance of bromeliad on arboreal layers and the microhabitat utilization of the two arboreal species studied, G. microtarsus and Juliomys sp., and the vertical habitat generalist rodent O. flavescens. The terrestrial marsupial M. dimidiata was also related to the abundance of bromeliad on the ground (below 1 m). Lacher Jr and Alho (1989) found that the abundance of the rodent Thrichomys pachyurus (= T. apereoides) was influenced by the presence of bromeliads. This is the only study performed in Brazilian territory that used the bromeliad abundance as a microhabitat variable. The bromeliads accumulate water from the rains in the rosettes formed by leaves, and provides an adequate microhabitat for invertebrates (Mestre et al. 2001) , so, it can be an important source of food resources (invertebrates) and water on the arboreal layers. USE OF SPACE BY SMALL MAMMALS IN SOUTHERN BRAZIL This is the first study to provide information about the habitat use of Juliomys sp., a poorly known rodent genus. Even though this rodent is very difficult to capture, 15 individuals with 18 captures were caught during this work. This fact provides evidences about its arboreal habitat use and association with small vegetation. These ecological data can help answer biogeographic questions about habitat use and distribution of Juliomys rodents (Pavan and Leite 2011) . The correct identification of this rodent species was not possible, but based on their cranio-dental morphology we know that this is not the species found by Paresque et al. (2009) in the National Park of Aparados da Serra, and probably is not the Juliomys pictipes.
Finally, we suggest that vertical space use and microhabitat associations are part of a synergic mechanism to favor the small mammals' coexistence in the Araucaria Forest of southern Brazil. These two factors must be considered in habitat use studies in Neotropical forests. 
